The aim of this paper is to identify the spatial differentiation of revenue from real estate in communes' budgets across Polish provinces. We discuss property fees and taxes which feed into the communes' budgets. We also present the assumptions of the research procedure which enabled us to distinguish classes of provinces according to revenues from real estate. In a further section of the paper, we analyze per capita revenues from real estate and the share of these revenues in the own income of communes among the distinguished classes of distance from the province capital. The results of our study show that, in the years under discussion, there are clear differences between spatial regularities in both scopes of analysis (the level of per capita income from real estate and the share of revenue from properties in the communes' own income).
Introduction
Social and economic changes introduced after 1990, including the marketization of land management and the change of property relations, accelerated the process of the transformation of functional and spatial structures not only of cities, but also of their suburban areas (PARYSEK, WDOWICKA 2002; LISZEWSKI 2006; HARAŃCZYK 2014) .
Changes in the spatial structure of cities that have taken place in Poland are similar to ongoing processes in European cities (PARYSEK 2010; MAJER 2009; STRYJAKIEWICZ 2013) . The existing differences (in scope and intensity) arise from the determinants of urban development and from the synergic influence of globalization and systemic changes.
The most dynamically developing areas include areas just outside cities and the communes neighboring them. The phenomenon of urban sprawl has various implications, both favorable and unfavorable, in the spatial, environmental, social, economic and financial spheres (PARYSEK, MIERZEJEWSKA 2006; PARYSEK 2013; PARYSEK 2006; STAWASZ, BANACHOWICZ 2006; KACZMAREK, MIKUŁA 2011; KOWALEWSKI 2006) .
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Demographic changes, depopulation processes, the ageing of the society, the migration of people with a relatively high income and investors (entrepreneurs) seeking better business conditions outside of cities, pose new, unprecedented challenges for local governments. For example: the disparity between the place of work and where one uses services and the place where one pays taxes, leads to, among other things, a loss of revenue from personal income tax (PIT) and corporate income tax (CIT) in the city. At the same time, the city has to finance services of a supralocal character, which the inhabitants of its neighboring communes use as well. The aim of this paper is to identify the spatial diversification of revenues from real estate in communes' budgets across provinces. The study concerns the years 2001 and 2012.
Property as a source of communes' revenue
The sources of local budget revenue differ largely across countries (CHERNYAVSKY, VARTAPETOV 2004; RUDZKA-LORENTZ, SIERAK 2005; SOCHACKA-KRYSIAK 2008; FAMULSKA 2009; FERNANDEZ MILAN, CREUTZIG 2016) . They usually include: 1) taxes, 2) service fees, 3) transfers within the public finance sector, 4) other income, e.g. from the sale of various assets, from licenses, permits, etc.
Revenues from these sources (2006) constitute different shares in the structure of the communes' income. For example: property taxes are the main source of communes' income in countries such as Australia (38.6%), Canada (37.8%), New Zealand (54.5%) and France (33.7%). In turn, income from this tax plays a marginal role in the revenue of communes in: the Czech Republic (1.4%), Finland (2.4%) Denmark (3.4%), Croatia (3.5%) or Ukraine (2,3%) (UN- HABITAT Report 2009 ). Income taxes are a more important source of income in Scandinavian countries, where the level of local social expenditure is the highest. For example, in the communes and provinces of Sweden, the revenue from personal income tax was the only (almost 100%) source of local governments' tax income, while in the communes of Finland and the communes and districts of Denmark, it accounted for 95% and 90%, respectively (Finanse… 2004) .
There are also distinct differences when it comes to the relation between the revenues to local budgets and transfers within the public finance sector. These transfers are the main source of revenue for a number of communes, although in recent years, we have observed a drop (reduction) in income from this source (Table 1) . Table 1 presents an example of the structure of revenue to the local budgets of selected cities. November 2013, Item 1381). Among the communes' revenues, a large part of incomes are connected directly or indirectly with real estate management. Properties located in the territory of a commune, belonging to its assets as well as those owned by other entities, constitute the communes' statutory source of revenue. Communes' incomes obtained from real estate management come from different sources and are of a diverse character.
The existing body of literature provides a number of classifications of these revenues (ŁAGUNA 2002; BORODO 2004; 2011; PATRZAŁEK 2004; DYLEWSKI, FILIPIAK, GORZAŁCZYŃSKA-KOCZKODAN 2006; RUSKOWSKI, SAŁACHNA 2007; CYMERMAN 2009; MISZCZAK 2009; CZEMPAS 2010) . From the perspective on issues in our discussion, bearing in mind the way in which real estate income is included in the communes' budgets, we find the criterion which allows us to distinguish two types of revenue most useful, namely: 1) revenue generated by properties owned by a commune, 2) revenue generated by properties owned by entities other than a commune. The first group of revenues includes: a) property revenues, such as income from: -the transformation of perpetual usufruct into the right of ownership, -the sale of the right of ownership and of the right of perpetual usufruct, including incomes from the sale of properties (apartments, business establishments, land) b) current revenues, such as fees connected with:
-perpetual usufruct (initial fee and annual fees), -permanent management, -use, -other titles (e.g. easement appurtenant), -rent and lease. The adopted classification of revenues generated by communal properties is based on the division of the incomes of local government units into property incomes and current incomes adopted under Art. 165a of the amended Act on public finance. This approach to property incomes is narrower than the one existing before (RUŚKOWSKI, SALACHNA 2007) , where the right of ownership and other property rights were the criterion for the division of property incomes.
The other group of revenues, i.e. incomes from properties which are not owned by a commune, includes incomes from: 1) property, agricultural and forest tax, 2) betterment levies, 3) re-zoning fees, 4) inheritance tax and donation tax, 5) tax on civil law transactions.
In the next part of our discussion, we describe in detail only those sources of income which are counted according to the classification of paragraphs, incomes, revenues and resources as separate kinds (paragraphs) 2) revenues from the sale of the right of ownership and the right of perpetual usufruct (Paragraph 077). Current revenues include revenues from market dues (Paragraph 043) and revenues from fees for management, usufruct and perpetual usufruct (Paragraph 047), as well as income from renting and leasing assets (Paragraph 075).
Property revenues, in turn, refer to income from taxes: property tax (paragraph 031), agricultural tax (paragraph 032) and forest tax (paragraph 033).
The description of other taxes or fees related to real estate, such as the tax on inheritance and donations, tax on civil law transactions, or local fee and resort tax, were intentionally ignored as they were counted together with the kinds of fees (subject to taxations) other than property-related ones, or are indirectly related to real estate (e.g. tax on inheritance and donations).
The aim of this paper is to identify the spatial diversification of revenues from real estate in communes' budgets across the provinces in Poland, both with reference to the size of the population (per capita income from real estate) and with regard to their proportion in the communes' own income (income from real estate as a percentage of their own income reduced by the amount of PIT and CIT).
Assumptions of the research procedure
In order to analyze the spatial diversification of revenue from real estate feeding into communes' budgets across provinces in Poland, we used a research procedure consisting of four main parts (see Figure 1 ). At the first stage, using GIS techniques, we measured distances from each commune to the province capital. On this basis, in each province we divided communes into classes. The first class always includes the capital of a province (in the case of Kuyavian-Pomeranian and Lubusz Province, there were two capital cities). The other communes were classified according to a quantile division of 1/5 (the limit values of each class were the quantiles of the distance between a commune and the province capital). In this way, five different classes of distance from a commune to the province capital (II, III, IV, V i VI) were distinguished. Each of them encompassed 20% of the units in each of the regions.
At the second stage, we gathered data concerning revenues from real estate in the budgets of all local self-government units in Poland in 2001 and 2012. To this end, we used data from annual reports on the execution of budget revenue plan Rb-27S (implemented income), obtained from the Regional accounting Chamber (Polish: Regionalna Izba Obrachunkowa) in Bydgoszcz. Revenues from real estate include: 1) property tax (paragraph 031), 2) agricultural tax (paragraph 032), 3) forest tax (paragraph 033), 4) market dues (paragraph 043), www.degruyter.com/view/j/remav vol. 24, no. 2, 2016 5) fees for management, usufruct and perpetual usufruct (paragraph 047), 6) income from renting and leasing assets (paragraph 075), 7) fees for the transformation of perpetual usufruct into the right of ownership that natural persons are entitled to (paragraph 076), 8) the sale of the right of ownership and of the right of perpetual usufruct (paragraph 077). In a further part of the research, we aggregated the above mentioned amounts of income from real estate within the framework of previously established classes of distance from province capitals. The obtained sums were relativized according to the size of the population of each distance class (calculating the indicator of per capita revenue from real estate), and according to the combined value of the own income of the budgets of communes and cities with county rights for each distance class (calculating the share of income from real estate in self-government units' own income for each class). Relativizing variables (the size of the population according to the actual place of living and the own income of the budgets of communes and cities with county rights) were obtained from the Data Bank of the Main Statistical Office (Polish: Główny Urząd Statystyczny).
The estimated values served as the basis for identifying profiles of the spatial diversification of revenue from real estate depending on the distance from the province capital in each province). Next, we recognized similarities between provinces within the scope of the study. To this end, we applied the procedure of multidimensional grouping called cluster analysis. As part of this analysis, we used the hierarchical grouping method, consisting of iteratively combining objects (provinces) into increasingly large clusters until all objects become one generalized structure referred to as the phylogenetic tree (CORMACK 1971; SZÉKELY, RIZZO 2005; JAWORSKA, MODRANKA 2014) . The values of the similitude function -Euclidean distance in this case -were the criterion for combining them. In turn, a method of agglomeration (the principle of joining objects into clusters) was established on the basis of variance analysis with the application of so-called Ward's method. In this method, a point of gravity is determined for each pair of clusters, and the distance between clusters is equal to the sum of squares of deviations of all objects from the determined point of gravity. The procedure of agglomeration with the application of Ward's method aims to minimize the sums of squares of deviations within clusters (WARD 1963; CORMACK 1971; SUCHECKI, LEWANDOWSKA-GWARDA 2010; PANEK, ZWIERZCHOWSKI 2013) .
As the outcome of clustering, we obtained phylogenetic trees on the basis of which we distinguished types of provinces that were similar on account of revenues from real estate. Because in the agglomeration procedure of cluster analysis the number of groups is not predetermined, the division into groups (types of provinces) was made on the basis of the chart of the agglomeration process (the plot of linkage distance across steps), which presents differences between clusters that arise in the consecutive steps of the analysis (STANISZ 2006; PANEK, ZWIERZCHOWSKI 2013) .
The analysis of per capita revenue from real estate
The analysis of profiles of per capita revenues from real estate in the distinguished classes of distance from province capitals in 2001 and 2012 (see: Fig. 2) shows that, in the period under study, these values increased significantly. In turn, the course (shape) of particular profiles changed to a much lesser degree, which proves that per capita revenues from real estate basically increase proportionally in each distance class. The biggest differences in the course of profiles illustrating the years 2001 and 2012 were observed in Lubusz, Lublin, Podlaskie, Pomeranian and West Pomeranian Province.
In most provinces (12 in 2001 and 13 in 2012), it was Class I -including capital cities of provincesthat generated the highest amounts of revenue. The opposite situation (the highest values in the furthest distance classes, i.e. V and VI) was observed in two provinces in 2001 (Kuyavian-Pomeranian and Świętokrzyskie), and in one in 2012 (Lubusz). In turn, the highest values in intermediary classes (II and IV) were observed in two cases, both in 2001 (Łódź and Lublin), and in 2012 (Łódź and West Pomeranian). In the Kuyavian-Pomeranian Province, the class generating the highest revenue from real estate (Class V) included, among others, such units as Włocławek and Grudziądz, while in the Świętokrzyskie Province (class VI) -among others, Ożarów, Połaniec and Sandomierz. The high position of Class V in 2012 in the Lubusz Province was due to the presence of industrial centers -Żary and Kostrzyn nad Odrą and tourist resorts -Łagów and Pszczew. What had a considerable impact on the course of the analyzed profiles and dominance of Class IV in the Łódź Province was the fact that it includes communes benefiting from the Bełchatów coal mine (e.g. Kleszczów, Szczerców). The highest position of Class III in Lublin Province in 2001 was due to the communes with industrial-www.degruyter.com/view/j/remav vol. 24, no. 2, 2016 manufacturing and touristic functions (e.g. Puławy, Rejowiec Fabryczny, Krasnystaw, Kazimierz Dolny). Finally, the characteristic course of the profile in West Pomeranian Province in 2012 may be justified by high revenues from real estate in coastal touristic communes, such as Rewal, Dziwnów or Trzebiatów, which belong to Class IV of the distance from the province capital -Szczecin. Source: own study.
Analyzing the above profiles, we should also pay attention to the unproprotional increases of per capita revenue from real estate in the capitals of the following provinces: Lower Silesian -Wrocław, Lublin -Lublin, Lesser Poland -Kraków, Mazovian -Warsaw, Podlaskie -Białystok, PomeranianGdańsk and Świętokrzyskie -Kielce. What we can notice here is the fact that central areas tended to grow faster than peripheral ones, which led to the polarization of the economic growth in space.
On the basis of data concerning per capita revenues from real estate in the particular distance classes, we carried out the cluster analysis, which enabled us to distinguish -based on the similarity of profiles -as homogeneous groups (types) of provinces in 2001 and 2012 as possible.
In the period under study (2001), the cluster analysis indicated four groups of provinces with similar characteristics as regards per capita revenue from real estate in the particular classes of distance from the province capital (see: Fig. 3 and 4) The analogical study carried out on the basis of data from 2012 showed changes in the categorization of individual provinces in the particular provinces (see: Fig. 5 and 6 ). Nevertheless, we were still able to identify some spatial regularities with respect to similarities between regional profiles of per capita revenue from real estate.
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The fact that the profile of West Pomeranian Province was different than all the others led to the establishment of a single-element type -A. The second type (B) included the Silesian, Pomeranian, Opole, Masovian, and Lower Silesian Provinces. In these provinces, we can observe the clear dominance of the capital over other areas and the diversification of the other commune classes as far as positions were concerned. The third group (C) consisted of the provinces of central, western and northern Poland -Greater Poland, Warmian-Masurian, Kuyavian-Pomeranian, Lubusz and Łódź. These provinces were characterized by lower per capita revenues from real estate (basically not exceeding 800 zloty/person) and the diversified course of profiles. Finally, the fourth type (D) included, as in 2001, provinces located in the east and south-east of Poland, i.e.: Świętokrzyskie, Subcarpathian, Lublin, Podlaskie and Lesser Poland. The comparison of profiles established in the first part of the analysis (per capita revenue from real estate) with those illustrating the share of revenue in communes' own income in the consecutive classes of distance from the province capital (see: Fig. 7) shows: 1) significantly smaller differences between the analyzed years (2001 and 2012) in the cases of the second analysis (the study of proportion), 2) an entirely different course of the established profiles, thus -of spatial regularities, in both analyses. practically unchanged (Lower Silesian, Lublin, Pomeranian, Greater Poland) .
Another specific feature of the examined profiles was the lower level of values pertaining to province capitals (class I) in relation to other distance classes. While, in 2001, only eight provinces were characterized by the lowest values in Class I, this number grew to 15 in 2012. The reason for this was the fact that the structure of self-government units' own income in big cities (including province capitals) is becoming more and more diverse, and revenue from real estate does not play as significant of a role in this group as in small urban, urban-rural and rural communes.
Analyzing the course of profiles reflecting the share of revenue from real estate in the own income of self-government units, we must also pay attention to its irregularity (diversification) in different distance classes. This is signified by the lack of a clear relation between revenue from real estate expressed in the form of the percentage of the budget and distance from the province capital.
In the case of the analysis of similarities between the provinces in the scope under study, based on the data from 2001, the chart of the phylogenetic tree showed three distinct clusters (see: Fig. 8 and 9 ). characteristic feature of this group is the low share of revenue from real estate in the province capital and differences in the course of profiles in the consecutive distance classes. The second group (B) included the following provinces: Kuyavian-Pomeranian, Pomeranian, Świętokrzyskie, Lubusz, Podlaskie, and West Pomeranian. These were mostly provinces located in the northern part of Poland. It was difficult to spot any similarities of profiles in this group, except for generally high values attributed to the consecutive distance classes (around 70%). The next group (C) comprised Lesser Poland, Silesian, Warmian-Masurian, Subcarpathian and Opole Province, thus -except for the Warmian-Masurian Province -they were all regions of southern and south-east Poland. A specific feature of this type of provinces was a relatively low share of revenue from real estate in local selfgovernment units' income (below 70%) and their low diversification across classes.
Cluster analysis based on data from 2012 enabled us to distinguish four groups of provinces (see: Fig. 10 and 11 ). The first group (A) consisted of provinces at the western border of the country -Lower Silesian, Lubusz and West Pomeranian -as well as Lublin Province in the east. In this group, we could observe low values in the first class (capitals) and a general growth trend in the subsequent classes. The second group (B) included the Opole Province, which, because of very high values in Class I -with the capital in Opole -did not fit in with any other distinguished types of provinces. The third group (C) consisted of provinces in northern Poland, i.e.: Kuyavian-Pomeranian, Pomeranian, and Warmian-Masurian, as well as the Silesian Province in the south. It is difficult to identify any clear regularities between the analyzed values in this group of regions. Finally, the last group (D) comprised the following provinces: Łódź, Greater Poland, Lesser Poland, Subcarpathian, Mazovian, Świętokrzyskie, and Podlaskie. They were all characterized by low values in Class I and significant differences between values identified in Classes I and II. 
Conclusions
Our research shows that in the years under analysis: 1) the capital cities of provinces obtained the highest per capita revenues from real estate, 2) over-proportionate growths of per capita revenue from real estate were observed in Wrocław, Lublin, Kraków, Białystok, Gdańsk and Kielce, 3) the highest values of this indicator were also marked in other distance classes than Class I (province capitals). The selected classes owed their high position to the presence of industrial centers, coal mines, or touristic areas in the areas belonging to them. The distinguished province profiles (per capita revenue from real estate) indicate growth and significant differences between the analyzed years.
In turn, the course of province profiles reflecting the share of revenue from real estate in local selfgovernment units' own income shows: 1) a drop in this proportion in most provinces when compared to 2001, 2) lower values of this proportion in the case of province capitals, www.degruyter.com/view/j/remav vol. 24, no. 2, 2016
3) considerable differences between the course of profiles in the consecutive classes of distance, which signifies the lack of distinct relations between distance and the value of this indicator. The decreasing share of revenue from real estate in self-government units' own income is evidence of the diversification of communes' own income and of the reduction of the share of revenue from real estate in their budgets. Fig. 11 . Groups of provinces distinguished on the basis of cluster analysis (data from 2012). Source: own study.
